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RESPONSES IN MAMMALS 

Honorable Commissioner of 

Patents and Trademarks 
Washington, D.C. 20231 

Sir 

,, Amh ony M. JevniKar. do hereby dedare and say as fottows: 
, , am the co-inventor name, in ^^^^^^^ 

jevnikar dated September 27, 1999, ana 
(hereafter "the first Jevnikar Declaration"). 

2 . , J. read and understood tbe Office Action mai,ed on December 2, 1 999. 

, • <a ?1 28 31 -36 and 53 -55 under 35 

3 . The Examiner has rejected cla.ms 19 -21 . 2 . nviewofTobin 

U.S.C § 103(a). as U npaten,a b ,e ~ ^ T l examiner ha, 

- - ^ T:T- al « - 55 as uU— over Lam 

£ p "Z* -e Examiner has lorthermore rejected cta.ms 1.5-10,19 



28 31 -36 and 53 - 55 under 35 U.S.C. § 103 (a), as unpatentable over 
' Jet a Tobin et a!., Weiner et a... (U.S.P. 5,643,868) and Zhang et al. 
Lernmark et al., Tobin ei a.., Examiner has also 

fPNAS v 88, p- 10253 (1991)) in view of Lam et al. The tx 
(PNAo, v. oo, h qi _ 3R 41 -42 and 53 -55 under 35 

rejected claims 1.5.0 10. 19-21.28 31 3*4 

U.S.C- 103 (a), as unpatentable over Lernmark a, a, To ^ 
Zhang et al., and Lament et al. (Immunology, v. 66. p. ( )h 
al. and further in view of Carrington et al. 

i « m m al and Tobin et al. were set out in 
„ MvanDreciation of the teachings of Lam etai. ana iu 

4. My appreaano n= rt »ration and my appreciation of Weiner et 

oaraqraohs 4 to 1 0 of the first Jevnikar Declaration ana my pp 
al. and Zhang et al. in paragraphs 1 1 - 12 of that Declaration. 

6 Lemma* et al. discloses .he cloning and expression of a DMA sequence 
encoding human isle, cel. GAD, and discusses the preparation and punfica ,on of 
rlinant GAD. Lernmark et al. also suggests that purified recombinant GAD 
an be used, either by parenteral injection or orally, to induce immunoiogica, 
France to GAD au.oan.igen in patients predisposed to or already mounting an 

immU T::mCt:. G howaver, clean, did not conceive of producing GAD 
recombinant in transgenic plants and administering plant material containing 
™ed GAD orally to produce immune tolerance. Lernmark e, al. teaches o ,y 
Ta cl-re production of recombinant GAD, followed by purification of the protein 
Ze administration. The entire discussion in fhis paten, is wimrn .he context of n 
vi.ro recombinant expression, as evidenced, for example, by me following 
TJZ*, "Host celis confining DNA consfruefs of the presen. invention are men 
ZZ .o produce .he human isle, eel, GAD peptides. The ee Isare r cu^red 
according .o standard methods in a culture medium... (column 6. lines 32 - 34 , 
■selection of a medium appropriate for the particular eel, »ne used ,s , ^e .eve, 
of ordinal skill in the art" (column 8, lines 46 - 47); and "the human .let cel, GAD 
produced according to .he present invention may be purified by affinrty 



*a fim within this context there is provided, in 
. , „ «iont rplls for in vitro expression. 

'"Tl 'l^ 64 to 67. mat "For large scale production the 
exp J!:. "! islet cel, GAD polypeptides can be isolated ^ the - * * 
PxamDle immunoaffinity purification". _ 
There is nothing in this reference to suggest the expression of an anfigen 

such as GAT, in a transgenic P ,an, foiiowed by ora, administration of ptant matena, 

containing the expressed antigen to a subject. 

6 . Lam ont et at. discloses the ora. administration of ovalbumin to suppress a 
svstemic immune response to that antigen. 

" There is nothing in this reference to suggest the expression of an ant.gen 
such as GAD in a transgenic plant fotlowed by ora, administration of plant matena, 
containing the expressed antigen to a subject. 

7 The Examiner notes in the Office Action of December 2, 1999, that she has 
considered the firs. JevniKar Declaration and states that "Dr. Jevnikar aUeges that 
GAD produced in plant materials had an unexpected property with respect to GAD 
produced recombinant in since a plan, extract from a transgenrc tobacc 

lant expressing GAD induces a greater in pro«e response .T cejs from 
animals immunized with GAD than does purified GAD obtamed by pur,fy,ng GAD 
Tmbinantly expressed in £«*. The Examiner indicates that Exhibit 2 of the first 

evnikar Delation lacKs (1) data comparing purified GAD obtained by expre^on 
E coli with purified GAD chained by expression in plants and (2) further ,ac k s 
Sparing the T eel, response to plan, materia, (extract) containing expressed 
GAD with .he T ce» response .o a control plant materia, (ex.rac.) from a transgen,c 
plant not expressing GAD. 



8 Firstly, with respect to point 1. the first Jevnikar Declaration asserts, at 
oaraoraph 14, that "the inventors have found unexpectedly that giant matenal 
V^--. BBB-d mouge GAD orotejn stimulated a greater proliferative 
response of GAD-primed T cells than highly purified recombinant mouse GAD 
expressed in EcoJi" (emphasis added). Furthermore, the claims are also directed 
,o use of a plant material containing a plant-expressed antigen such as GAD. The 
first Declaration did not compare purified GAD obtained by plant expression with 
purified GAD obtained by EL cgli expression; hence, no such comparative data are 
provided. 

9 With respect to point 2, concerning data comparing T cell responses to plant 
material containing expressed GAD with T ce.l responses to control plant material 
from a transgenic plant not expressing GAD, the attached Exhibits 1 and 2 prov.de 
such data, as will be explained in more detail below. 

1 o. Exhibit 1 is a summary of studies published by the inventors in Nature 
Medicine, v. 3, pp. 793 - 796 (1997). in a paper entitled "Transgenic plants 
expressing autoantigens fed to mice to induce oral immune tolerance", a copy of 
which was filed with the applicant's response dated January 5, 1998. 

11. in accordance with the protocol set out in Exhibit 1 , NOD mice were treated 
orally either with plant material (potato slices or tobacco leaves) containing 
expressed mouse GAD or with control plant material obtained from empty vector- 
transformed plants (potatoes or tobacco). After challenge with purified recombinant 
mouse GAD by foot pad injection, spleen cells were removed and examined for their 
in vitro proliferative response to purified recombinant mouse GAD (pur. rGAD) or a 
non-relevant antigen (ovalbumin). As seen in the RESULTS section of Exhibit 1 , 
when animals were treated orally with control plant material from empty-vector 
transformed plants (PM). their spleen cells showed proliferation in response to. 
purified mouse GAD but not to ovalbumin, indicating an immune response to GAD. 



,r. cad was suppressed in animals treated orally with plant 
This immune response to GAD was supp 

mate ria, containing expressed mouse G AD £ GAD ^ ^ 

tolerance. 

« The studies described in Exhibit 1 show that plan, material containing 
'pressed GAD. administered ora.ly. suppresses or reduces the immune response 
7s mamma, to the autoantigen GAD; this effect is not seen after ora, adm,n,strat,on 
of control plant material from empty-vector transformed plants. 

13 Exhibit 2 attached shows the results of an experiment similar to ^scribed 
n Exhibit 2 of the firs. Uevnikar Declaration. For dedication. Figure 1 o, attached 
Libit 2 (page 2/3) is in fact a iinear scale Y axis version o, the Figure previous* 
^e J w«h a logarithmic Y axis in the first JevniKar Declaration. F,gure 2 of 
ttaehed Exhibit 2 (page 3/3, now shows control results obtainer 
plant materia, from plants which express an irre,evan. contro, prote.n, MHC Cass „ 
alpha lain protein (,-AK). This contro, exposes the test animals to plant matena, ,n 
, he absence of the antigen. GAD, to which they have been sens,t,zed. 

14 Both Figures 1 and 2 show that when mice are primed with plant material 
containing expressed GAD (PGAD), their T cells proliferate in response both to 
purified recombinant mouse GAD (MGAD) and to plan, materia, containing 
expressed GAD. (PGAD), but .ha. the response to PGAD is much greater than he 
response to MGAD. Figure 2 shows .ha., in contrast, animals primed w,.h plant 
materia, from a transgenic P ,ant no. expressing GAD (,-Ak) showed no response to 



MGAD These animals did, however, show a proliferative response to the plant 
material containing expressed GAD (PGAD); since these animals are not sensitized 
to mouse GAD, as indicated by the lack of response to MGAD, this response to 
PGAD indicates the T cell response to plant proteins or other constituents other than 
the expressed mouse GAD. 

1 5. These results indicate that a small fraction of the T cell response to PGAD 
challenge seen in PGAD-primed animals is likely due to plant material components 
other than the expressed mouse GAD. The greater magnitude of T cell response of 
PGAD-primed animals to PGAD challenge, whether compared with the response of 
the same animals to MGAD (as in the Figures 1 and 2 attached) or with the 
response seen in MGAD-primed animals challenged with MGAD (as seen in Figure 
1 attached), indicates that there is an unexpected synergistic enhancement of T cell 
activation when GAD-reactive T cells are primed with plant material containing 
expressed GAD. 

Although the absolute levels of T cell proliferation observed vary somewhat 
from experiment to experiment, the highest levels of proliferation were always seen 
in cells from PGAD-primed animals challenged with PGAD. 

1 6. As indicated in the first Jevnikar Declaration, T cell activation is a prerequisite 
for the induction of immune tolerance, including oral tolerance. A T cell initially 
engages with an antigen when the antigen is presented to it by antigen presenting 
cells, leading to transmission of a first signal within the T cell. Depending on the 
presence or absence of further costimulatory signals, the T cell may progress to 
proliferation (immune response) or may become quiescent and unable to respond to 
the antigen (immune tolerance). Enhanced T cell activation, as seen after 
administration of plant material containing expressed GAD, can be expected to 
contribute to enhanced immune tolerance when subjects are treated orally with plant 
material containing expressed GAD, as described in this application. 



7 



17 Affhough the reason for the enhanced T cell activation seen after 

■ Tron of olan, material from transgenic plants containing expressed GAD » 
a n ~r y C see- reasonable to postulate that Cher components of the 
7 r nTfe a> contribute to ft. observed synergistic effect. As nofed a, paragraph 
7ZZ Z*. D—on. .eCins. which are common pfan, components 

; een described as having immune-s«mu,a«ng effects and may be centring 
o he enhancement I. is interesting ,o note .hat plan, lectins have been reported to 
d e secretion of IL-4 and ,L-13from human basophils and it is Known .ha. M « 
k cytoTne in .he mediation of immune .olerance. through direction of , he 
: m mune system towards a Th2 T cel, response (Haas et a, (1 999). Eur. , Immunol., 
v. 29, pp- 91 8-927: copy enclosed). 

1 8 The teachings of Lam e. a,., and Tobin et a,., whether or no. supplemented by 
the teachings of Lernmar k et a,, and/or Carring.on e, a,., cannot, in my optn-n. be 
combined to arrive at the present invention, as discussed above; ne.ther the 
leacbings of Wiener e. al. and Zhang e. al. regarding the use of a nabve 
mammalian au.oan.igen. nor the additional teaching of Lament regard.ng oral 
administration of ovalbumin to produce immune toerance. can supplement the 
eachings of Urn, Tobin. LernmarK and Carrington so as to arrive at an apprec,at,on 
th a, plan, materia, containing plan.-expressed mammalian antigens could be 
administered orally to produce immune toierance or tha, such matena, would 
produce enhanced T cell activation. 

19 , hereby declare ,ha, all statements made herein of my own knowledge are 
.rue and a,l statements made on information and belief are believed to be true; and 
further that these statements were made with the Knowledge that w,„fu, alse 
statements and the »Ke so made are punishabie by ffne or imprisonment or both, 
under Section 1001 of Title 18 of me United States Code and tha, such w,.,fu, false 



statements may 
thereon. 
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jeopardise the validity of the application or of any patent issued 



